Docosahexaenoic acid supports cell growth and expression of choline acetyltransferase and muscarinic receptors in NG108-15 cell line.
A large body of evidence indicates that adequate intake of polyunsaturated fatty acids is essential for brain development in early ontogenesis and positively impacts various pathological states connected with aging, as well as other neurodegenerative diseases (Jump, 2002; Bazan, 2003; Ruxton et al., 2004). In the present experiments, we investigated the possible effects of polyunsaturated docosahexanoic acid (DHA [22:6, n = 3]) on the expression of cholinergic phenotype-represented by choline acetyltransferase (ChAT) activity and a number of surface muscarinic receptors-as well as on cell growth in the cholinergic cell line NG108-15(Hamprecht, 1977; Hamprecht et al., 1985). However, chemical composition of different batches of sera is neither stable nor defined, and this fact complicates investigations on in vitro effects of substances that are natural constituents of serum. To avoid this restraint we employed defined medium in which fatty acid-free bovine albumin as a carrier of DHA replaced serum. Growth of most cell lines, as well as cells in primary cultures, depends strictly on the presence of serum in growth medium. As expected, withdrawal of serum resulted in growth arrest exemplified by a decrease in protein content compared with control cells grown in the presence of serum and also caused a decrease in ChAT activity (Fig. 1, lower left). DHA, at a concentration of 10 mumol/L, largely prevented both growth arrest in defined medium with fatty acid-free bovine albumin as a carrier of DHA and the attenuation of ChAT activity. DHA at concentrations 10 times higher had no further effect. At a concentration of 100 mumol/L, DHA also significantly increased the number of surface muscarinic receptors compared with cells grown in serum-containing as well as serum-free medium (Fig. 1, upper right). These data demonstrate the ability of DHA at low micromolar concentrations to support cell growth and expression of ChAT activity. Although it is not possible to stipulate a mechanism of action on the expression of ChAT and muscarinic receptors, a plausible explanation could be prevention of apoptosis, evidenced by a sharp decrease in executive caspase-3 activity (Fig. 1, lower right). Apoptosis is a process with a high requirement for energy. An improved metabolic state of cells consequent to suppression of apoptosis might thus better fulfill requirements for protein synthesis and targeting.